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DETAILED ACTION 
Response To Arguments 

1 . Applicant’s arguments, see applicant’s remarks, filed on 08/21/2007, with respect 
to the rejection(s) of claims 1-28 under 35 U.S.C § 103(a) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of Farrow et al. (U.S 
PAT. 5,825,459 hereinafter “Farrow”) and Souissi (U.S PUB. 2002/0072344). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 21 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Farrow et al. (U.S PAT. 5,825,459 hereinafter “Farrow”) in view of Souissi (U.S 
PUB. 2002/0072344). 

Consider claim 1 , Farrow teaches an integrated circuit comprising: a summer 
(231) operative to receive an input signal having a transmit leakage signal (le (t)) and to 




Application/Control Number: 10/792,171 
Art Unit: 2618 



Page 3 



receive an estimator signal having an estimate of the transmit leakage signal (Se (t) + le 
(t) via A/D (230) e.g., the quantity inside the brackets is an estimate of the signal le (t) 
which has leaked through hybrid 207, therefore the output signal from Echo Canceller 
(230) is equivalent with the estimator signal), to subtract the estimator signal (Se (t) + le 
(t)) from the input signal (le (t)), and to provide an output signal having the transmit 
leakage signal attenuated (Se (t) e.g., input to receiver (240)), wherein the transmit 
leakage signal corresponds to a portion of a modulated signal being transmitted in a 
wireless full-duplex communication system (fig. 3 col. 5 lines 13-49). 

Farrow does not explicitly show that an estimator operative to receive the output 
signal and a reference signal having a version of the modulated signal, to estimate the 
transmit leakage signal in the input signal based on the output signal and the reference 
signal, and to provide the estimator signal having the estimate of the transmit leakage 
signal. 

In the same field of endeavor, Souissi teaches an estimator (12) operative to 
receive the output signal (34) and a reference signal (30) having a version of the 
modulated signal, to estimate the transmit leakage signal (36) in the input signal based 
on the output signal and the reference signal, and to provide the estimator signal having 
the estimate of the transmit leakage signal (fig. 2 page 2 [0021]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use, an estimator operative to receive the output signal and a 
reference signal having a version of the modulated signal, to estimate the transmit 
leakage signal in the input signal based on the output signal and the reference signal. 
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and to provide a method and apparatus for reducing or eliminating the transmitter signal 
leakage, i.e., transmitter noise, into the receiver path of an RF communications system 
operating in full duplex mode. 

Consider claim 21 , Farrow teaches an apparatus in a wireless full-duplex 
communication system, comprising: means for subtracting an estimator signal from an 
input signal and providing an output signal, the input signal having a transmit leakage 
signal, the estimator signal having an estimate of the transmit leakage signal, and the 
output signal having the transmit leakage signal attenuated, wherein the transmit 
leakage signal corresponds to a portion of a modulated signal being transmitted (fig. 3 
col. 5 lines 13-49). 

Farrow does not explicitly show that estimating the transmit leakage signal in the 
input signal based on the output signal and a reference signal and providing the 
estimator signal, the reference signal having a version of the modulated signal. 

In the same field of endeavor, Souissi teaches estimating the transmit leakage 
signal in the input signal based on the output signal and a reference signal and 
providing the estimator signal, the reference signal having a version of the modulated 
signal (fig. 2 page 2 [0021]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use, estimating the transmit leakage signal in the input signal 
based on the output signal and a reference signal and providing the estimator signal, 
the reference signal having a version of the modulated signal, as taught by Souissi, in 
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order to provide a method and apparatus for reducing or eliminating the transmitter 
signal leakage, i.e., transmitter noise, into the receiver path of an RF communications 
system operating in full duplex mode. 

Consider claim 26, Farrov\/ teaches a method of suppressing transmit leakage 
signal in a wireless full-duplex communication system, comprising: subtracting an 
estimator signal from an input signal to obtain an output signal, the input signal having a 
transmit leakage signal, the estimator signal having an estimate of the transmit leakage 
signal, and the output signal having the transmit leakage signal attenuated, wherein the 
transmit leakage signal is a portion of a modulated signal being transmitted (fig. 3 col. 5 
lines 13-49). 

Farrow does not explicitly show that estimating the transmit leakage signal in the 
input signal based on the output signal and a reference signal having a version of the 
modulated signal and providing the estimator signal having the estimate of the transmit 
leakage signal. 

In the same field of endeavor, Souissi teaches estimating the transmit leakage 
signal in the input signal based on the output signal and a reference signal having a 
version of the modulated signal and providing the estimator signal having the estimate 
of the transmit leakage signal (fig. 2 page 2 [0021]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use, estimating the transmit leakage signal in the input signal 
based on the output signal and a reference signal having a version of the modulated 
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signal and providing the estimator signal having the estimate of the transmit leakage 
signal, as taught by Souissi, in order to provide a method and apparatus for reducing or 
eliminating the transmitter signal leakage, i.e., transmitter noise, into the receiver path of 
an RF communications system operating in full duplex mode. 

4. Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrov\/ in view of Souissi, and further in view of Mo et al. (U.S PUB. 2004/0219884 
hereinafter “Mo”). 

Consider claim 2, Farrow and Souissi, in combination, fails to teaches a low 
noise amplifier (LNA) operative to amplify a receiver input signal and provide the input 
signal. 

However, Mo teaches a low noise amplifier (LNA) operative to amplify a receiver 
input signal and provide the input signal (page 3 [0035]). 

Therefore, it is obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the disclosing of Mo into view of Farrow and Souissi, in order 
to measure receiver mixer IQ mismatch in a transceiver. 

Consider claim 3, Mo further teaches a low noise amplifier (LNA) operative to 
amplify the output signal and provide an amplified signal for frequency downconversion 
to baseband (page 3 [0036]). 
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Consider claim 4, Mo further teaches a mixer operative to frequency 
downconvert the output signal with a local oscillator (LO) signal and provide a 
downconverted signal (page 3 [0036]). 

5. Claims 5, 15, 22, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farrow in view of Souissi, and further in view of Yedid et al. (U.S 
PAT. 5,526,377 hereinafter “Yedid"). 

Consider claim 5, Farrow and Souissi, in combination, fails to teaches the 
estimator utilizes a least mean squared (IMS) algorithm to minimize a mean square 
error (MSE) between the transmit leakage signal in the input signal and the estimate of 
the transmit leakage signal in the estimator signal. 

However, Yedid teaches the estimator utilizes a least mean squared (LMS) 
algorithm to minimize a mean square error (MSE) between the transmit leakage signal 
in the input signal and the estimate of the transmit leakage signal in the estimator signal 
(col. 2 lines 9-23). 

Therefore, it is obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the disclosing of Yedid into view of Farrow and Souissi, in 
order to reduce non-linearities in the signal processing path of noise reduction circuitry 
is successfully addressed by a new and improved transversal filter configuration, which 
is capable of effectively tracking and thereby compensating for non-linearities in system 
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components that manifest themselves as added noise introduced into the received 
signal propagation path. 

Consider claim 15, Yedid further teaches the estimator is operable to derive a set 
of weight values based on a training burst, and to use the set of weight values to 
estimate the transmit leakage signal in the input signal (col. 2 lines 42-62). 

Consider claim 22, Yedid further teaches transmit leakage signal in the input 
signal is estimated based on a least mean squared (IMS) algorithm to minimize a mean 
square error (MSE) between the transmit leakage signal in the input signal and the 
estimate of the transmit leakage signal (col. 2 lines 9-23). 

Consider claim 27, Yedid further teaches transmit leakage signal in the input 
signal is estimated based on a least mean. squared (LMS) algorithm to minimize a mean 
square error (MSE) between the transmit leakage signal in the input signal and the 
estimate of the transmit leakage signal (col. 2 lines 9-23). 

6. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Farrow 
in view of Souissi, and further in view of Shapira (U.S PAT. 6,640,1 11). 

Consider claim 16, Farrow and Souissi, in combination, fails to teaches the 
estimator provides at least 30 dB of rejection of the transmit leakage signal. 
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However, Shapira teaches the estimator provides at least 30 dB of rejection of 
the transmit leakage signal (col. 1 1 lines 41-48). 

Therefore, it is obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the disclosing of Shapira into view of Farrow and Souissi, in 
order to reduce the cost of the base station while providing desired flexibility. 

7. Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mo in view of Souissi. 

Consider claim 17, Mo teaches a wireless device in a wireless full-duplex 
communication system, comprising: a low noise amplifier (LNA) operative to amplify a 
receiver input signal (page 3 [0035]) and to provide an input signal having a transmit 
leakage signal, wherein the transmit leakage signal corresponds to a portion of a 
modulated signal being transmitted (page 5 [0057]); and a mixer operative to receive 
and frequency downconvert the output signal with a local oscillator (LO) signal and to 
provide a downconverted signal (page 3 [0036]). 

Mo does not explicitly show that an adaptive filter operative to receive the input 
signal and a reference signal having a version of the modulated signal, to generate an 
estimator signal having an estimate of the transmit leakage signal based on an output 
signal and the reference signal, and to subtract the estimator signal from the input 
signal to obtain the output signal having the transmit leakage signal attenuated. 

In the same field of endeavor, Souissi teaches an adaptive filter operative to 
receive the input signal and a reference signal having a version of the modulated signal. 
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to generate an estimator signal having an estimate of the transmit leakage signal based 
on an output signal and the reference signal, and to subtract the estimator signal from 
the input signal to obtain the output signal having the transmit leakage signal attenuated 
(fig. 2 page 2 [0021]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use, an adaptive filter operative to receive the input 
signal and a reference signal having a version of the modulated signal, to generate an 
estimator signal having an estimate of the transmit leakage signal based on an output 
signal and the reference signal, and to subtract the estimator signal from the input 
signal to obtain the output signal having the transmit leakage signal attenuated, as 
taught by Souissi, in order to provide a method and apparatus for reducing or 
eliminating the transmitter signal leakage, i.e., transmitter noise, into the receiver path of 
an RF communications system operating in full duplex mode. 

Consider claim 18, Mo further teaches the wireless full-duplex communication 
system is a Code Division Multiple Access (CDMA) system (page 1 [0003]). 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mo in 
view of Souissi, and further in view of Yedid et al. (U.S PAT. 5,526,377 hereinafter 
“Yedid”). 
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Consider claim 19, Mo and Souissi, in combination, fails to teaches the adaptive 
filter utilizes a least mean squared (LMS) algorithm to minimize a mean square error 
(MSE) between the transmit leakage signal in the input signal and the estimate of the 
transmit leakage signal in the estimator signal. 

However, Yedid teaches the adaptive filter utilizes a least mean squared (LMS) 
algorithm to minimize a mean square error (MSE) between the transmit leakage signal 
in the input signal and the estimate of the transmit leakage signal in the estimator signal 
(col. 2 lines 9-23). 

Therefore, it is obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the disclosing of Yedid into view of Mo and Souissi, in order to 
reduce non-linearities in the signal processing path of noise reduction circuitry is 
successfully addressed by a new and improved transversal filter configuration, which is 
capable of effectively tracking and thereby compensating for non-linearities in system 
components that manifest themselves as added noise introduced into the received 
signal propagation path. 



Allowable Subject Matter 

9. Claims 6-14, 20, 23-25, and 28 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Conclusion 

1 0. Any response to this action should be mailed to: 

Mail Stop (Explanation, e.g.. Amendment or After-final, etc.) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
Facsimile responses should be faxed to: 

(571)273-8300 

Hand-delivered responses should be brought to: 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22313 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan H. Nguyen whose telephone number is (571)272- 
8329. The examiner can normally be reached on 8:00Am - 5:00Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Maung Nay A. can be reached on (571)272-7882882. The fax phone 
number for the organization where this application or proceeding is assigned is (571) 



273-8300. 
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Information Consider the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Tuan Nguyen 

Examiner 

Art Unit 2618^^ 
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